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@ Circuit for an electromagnetic rotation sensor. 



@ The circuit includes a threshold comparator (7) 
which compares the signal (V i ) provided by the 
sensor (1-4) with that provided by a threshold-signal 
generator (8). The threshold-signal generator circuit 
(B) comprises 

a peak-detector circuit (10) connected to the sensor 
(1-4). 

a capacitor (11) connected between the output of the 

peak-detector circuit (10) and the threshold signal 

Input of the comparator (7), and 

a reset circuit (12.14) controlled by the output of the 
ipi threshold comparator (7) so as to cause the capaci- 
<tor (11) to discharge every time the signal provided 
^by the sensor (1-4) exceeds the threshold signal. 
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A circuit for processing tiie signal generated by a variable-reluctance electromagnetic rotation sensor 



The present invention relates to a circuit for 
processing a signal generated by a variable-reiuc- 
tance electromagnetic rotation sensor to provide a 
signal the sign of whose annpiitude can change, in 
particular from positive to negative, passing 
through zero. 

A variable-reluctance rotation sensor typically 
comprises a rotor which has a series of teeth or 
notches in suitable positions, and with which an 
inductive picl("up is associated. When the rotor is 
rotated, each time one of its teeth passes in front 
of the pick-up. the latter outputs a signal whose 
amplitude is first of all positive and then passes 
through zero and becomes negative. 

Sensors of this type have various applications, 
in particular in the automotive field, for example for 
detecting the rate of rotation of a drive shaft or for 
detecting the instant at which a piston of the en- 
gine passes through top or bottom dead centre. In 
these applications, it is important to be able to 
determine correctly the instant at which the signal 
provided by the sensor passes through zero. The 
circuits used for this purpose typically comprise: 
a threshold-signal generator circuit, and 
a threshold comparator circuit with hysteresis 
which is intended to be connected to the sensor 
and to the threshold-signal generator circuit and to 
output a signal which changes from a first level to a 
second level when the signal generated by the 
sensor exceeds the threshold signal, and which 
changes from the second level to the first level 
when the signal generated by the sensor passes 
through zero. 

A circuit of this type is described, for example, 
in the Applicant's published European patent ap- 
plication number 166699. 

The signal generated by a variable-reluctance 
rotation sensor has a frequency which is propor- 
tional to the angular velocity of the rotor. Moreover, 
as is well Icnown, the amplitude of the signal varies 
greatly with variations in frequency and, In particu- 
lar, increases non-Ilnearly as the frequency in- 
creases. In some circuits for processing the signal 
output by this type of sensor, the threshold-signal 
generator circuit is arranged con-espondingly to 
provide a signal whose amplitude varies dynam- 
ically as the frequency of the sensor signal varies 
and. in particular, which Increases as this frequen- 
cy increases. 

in such known circuits, the amplitude of the 
threshold signal cannot vary sufficiently quickly 
particularly for high frequencies of the sensor sig- 
nal. Thus, for example, when the sensor signal has 
a low peak value Immediately following a higher 
peak value, the slowness with which the amplitude 



of the threshold signal adjust may result in a failure 
to detect the low-value peak. 

The object of the present Invention is to pro- 
duce a circuit for processing signals generated by 
5 a sensor of the aforesaid type, which avoids the 
disadvantage of the known circuits described 
above. 

According to the Invention, this object is 
achieved by means of a circuit of the type speci- 
10 fled above, whose main characteristic lies in the 
fact that the threshold-signal generator circuit com- 
prises 

a peak-detector circuit which is intended to be 
connected to the sensor, 

75 storage means connected to the output of the 
peak-detector circuit and to the threshold-signal 
input of the comparator, and 
circuit means for resetting the storage means 
which are controlled by the output of the threshold 

20 comparator so as to zero the storage means almost 
instantaneously each time the signal provided by 
the sensor exceeds the threshold signal. 

In one embodiment of the circuit according to 
the invention the storage means comprise a ca- 

26 pacitor and the reset means Include a switch con- 
nected to the capacitor and controlled by a mon- 
ostable circuit which is controlled by the output of 
the threshold-comparator circuit 

Further characteristics and advantages of the 

30 circuit according to the invention will become clear 
from the detailed description which follows with 
reference to the appended drawings, provided by 
way of non-limiting example. In which: 

Figure 1 shows a circuit according to the 

35 invention, and 

Rgure 2 is a series of graphs showing the 
changes in the signal provided by a variable-reluc- 
tance rotation sensor and the corresponding sig- 
nals generated in the circuit according to the inven- 

40 tion as functions of time given on the abscissa. 

In Figure 1, a variable-reluctance rotation sen- 
sor is generally indicated 1 and comprises a rotor 2 
having a plurality of teeth 3 In suitably-selected 
angular positions. An inductive pick-up, indicated 4, 

45 is associated with the rotor 2. 

When the rotor 2 is rotated, each time one of 
its teeth 3 passes in front of the pick-up 4, the 
latter outputs a voltage signal with an amplitude 
which is initially positive and subsequently be- 

50 comes negative, after passing through zero. 

in Rgure 2, V| indicates an example of the 
changes in the signal output by the inductive pick- 
up 4. with reference to the passage of three teeth 
of the rotor 2 in front of the pick-up. as a function 
of time t. 
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The output of the inductive pick-up 4 is con- 
nected through a resistor 5 to the input of a clamp 
circuit 6. formed in l<nown manner, which "cuts off" 
the negative portions of the signal V| and com- 
presses the dynamic range of the signal. The out- 
put of the clamp circuit Is connected to a first input 
of a threshold comparator 7 with hysteresis and to 
the input of a threshold-signal generator circuit, 
generally indicated 8. The output of the latter cir- 
cuit is connected to the input of the threshold 
comparator 7. 

The threshold-signal generator circuit includes 
a sampling and storage circuit generally indicated 
9. including a peak-detector 10 whose input is 
connected to the output of the clamp circuit 6. A 
storage capacitor 11 is situated between the output 
of the peak detector 10 and earth and a switching 
device 12 is connected in parallel therewith. 

A voltage divider, indicated 13. is interposed 
between the output of the sampling and storage 
circuit 9 and the .threshold comparator 7. 

The output of the comparator Is connected to 
the control input of a monostable cicuit 14 whose 
output controls the switching device 12 arranged In 
parallel with the storage capacitor 11. 

When the clamping circuit 6 receives the input 
signal V| of Rgure 2, it outputs, con-espondingly. a 
signal Ve which has a peak in correspondence with 
each of the positive peaks of the signal Vj. In 
Figure 2. the amplitudes of the three illustrated 
peaks of the signal Ve are indicated Vepi, V^pa and 

Vep3. 

When the signal Ve applied to the peak detec- 
tor 10 has a peak of amplitude Vepi, the voltage 
across the capacitor 11 Is brought to, and remains 
(as long as the switch 12 is kept In the non- 
conductive condition) at the level Vepi, as Indicated 
by the wave form Vc in Rgure 2. The voltage Vc is 
applied to the input of the voltage divider which 
reduces it. for example by dividing it by 2. The 
voltage divider therefore applies a threshold volt- 
age V, to the comparator 7 the trace of which is 
indicated In chain line In Rgure 2. Thus, as long as 
Vc remains at the level Vepi, the threshold signal Vg 
assumes the value indicated Vei in Rgure 2. 

As soon as the signal Ve applied to the com- 
parator 7 exceeds the threshold signal V,, as in- 
* dicated at the time ti In Rgure 2, the signal Vo 
output by the comparator 7 changes level, for 
example from a high level to a low level. This 
signal activates the monostable circuit 14 which 
switches the switch 12 to the conductive condition 
for a predetermined period of time T. for example 
5-10 us. The capacitor 11 consequently discharges 
extremely rapidly through the switch 12 during this 
time interval, as shown in Rgure 2. When the 
cliaracteristic time period T of the monostable 14 
has elapsed, the switch 12 returns to non-conduc- 



tive condition and the capacitor 1 1 is charged to 
the new peak voltage Vep2 of the signal Vg. The 
threshold signal Vg is brought correspondingly rap- 
idly to the value indicated Vs2 In Rgure 2. 

5 As soon as the signal V| output by the sensor 
passes through zero, at the instant indicated tz in 
Rgure 2. the output of the comparator 7 returns to 
the high level again, as shown in the Rgure. 

When the signal V. again exceeds the value of 

70 the threshold signal Vs2 (at the time indicated U in 
Rgure 2) the output of the comparator 7 returns to 
the low level, again activating the monostable cir- 
cuit 14 as indicated by the wave form V^ in Rgure 
2 and switching the switch 12 to the closed con- 

T6 ditlon for the time period T characteristic of the 
monostable circuit The capacitor 11 is again dis- 
charged almost instantaneously and then starts to 
charge again as soon as the signal of the mon- 
ostable 14 has disappeared. The voltage in the 

20 capacitor then returns to the new peak value Vgps 
of the signal Ve and the threshold signal is brought 
correspondingly to the level V^a. 

The output of the comparator 7 returns to the 
high level at the moment t* at which the signal V, 

25 passes through zero again. 

The operation of the circuit then continues in 
the manner described above. 



30 Claims 

1. A circuit for processing the signal generated 
by a variable-reluctance electromagnetic rotation 
sensor (1-4) to provide a signal (Vi) the sign of 
35 whose amplitude can change, in particular from 
positive to negative, passing through zero; the cir- 
cuit comprising 

a threshold-signal generator circuit (8), 

a threshold-comparator circuit with hysteresis (7) 

40 which Is Intended to be connected to the sensor (1- 
4) and to the threshold-signal generator circuit (8) 
and to output a signal (Vo) which changes from a 
first level to a second level when the signal (V|) 
generated by the sensor (1-4) exceeds the thresh- 

45 old signal (Vg). and which changes from the second 
level to the first level when the signal (V|) gen- 
erated by the sensor passes through zero, 
characterised in that the threshold-signal generator 
circuit (8) comprises 

60* a peak-detector circuit (10) which is Intended to be 
connected to the sensor (1-4), 
storage means (11) connected to the output of the 
peak-detector circuit (10) and to the threshold-sig- 
nal input of the comparator (7). and 

55 circuit means (12. 14) for resetting the storage 
means (11) which are controlled by the output of 
the threshold comparator (7) so as to zero the 
storage means (11) almost instantaneously each 
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time the signal (V|) provided by the sensor exceeds 
the threshold signal (Vg). 

2. A circuit according to Claim 1, characterised 
in that the storage means comprise a capacitor (11) 

and the reset means include a switch (12) con- s 
nected to the capacitor (11) and controlled by a 
monostable circuit (12) controlled by the output of 
the threshold-comparator circuit (7). 

3. A circuit according to Claim 1 or Claim 2. 
characterised in that It further includes a clamp io 
circuit (6) which is intended to be interposed be- 
tween the sensor (1-4) and the Inputs of the peak 
detector (10) and the threshold comparator (7); the 

, clamp circuit (6) being adapted to remove the 
negative portion (or the positive portion) of the i5 
signal (V|) of the sensor (1-4) and to compress the 
dynamic range of the signal (V|). 
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